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The major subg:ﬁrt’fve—ftrrdmgs—are—that-the

welfare population as more or less permanently entrenched ord welfare is
erroneous (an enormous turnover accompgnied by a ‘modest average length of

stay on welfare is more accurate); that persons facing a wage below the

minimum wage are much less likely to leave welfare, much more likely to
return, stay off welfare for shorter periods, stay on welfare for longer

periods, and are much more likely to be on welfare in the steady gtate than
thogse facing wages above the minimum.

Persons with low non-wage income
or high expected unemployment respond similgrly to those with low wages.
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WELFARE DEPENDENCY AND LOW INCOME LABOR MARKETS: ABSTRACT
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‘ . - Michael J. Boskin, e .- e e - -
-

Two models of the duration of stay on,we{fare are developed and estimated
using péﬁel data from the Calif&fnia AFDC pane{Asurvey. The first model
characterizes the distribution of lengg& of’;tay on welfare as drawn from the
lognormal distribution with a truncation at the duration of the experiment
(sixty months). The second model analfzes t@e movements on'gnd off welfare,
and duration of stay on welfaré as a Markov process. .

The most important ;;thodological finding é{ the study is that statistical
procedures which fail to account for the speclal characteristics of the limited
duration of observation and the piling ap of the density at the limit can be

quite misleading. Indeed, several frequently used statistical procedures .

impart a supstantial downward bias to the coefficient estimates.

5
Py

The major substantive findings are that the popular notion of the welfare

population as .more or less permanently entrenched on welfare is erroneous

(an enormous turnover accompanied By a modest average length of stay‘on

welfare 1s more accurate); that persons facing a wage below the minimum

. v . v !

+ . wage are much less likely to leave welfare, ;uch more likely to return,

stay off welfq;e for shorter periods, stay on welfare for longer beriqu,

and are much more likely to be on welfare in the steady state than those

facing wages above the minimum. Persons with low non-wage iﬁcome or high

S - [
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expected unemployment respond similarly to those with low wages.
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REGRESSION ANALYSIS WHEN THE DEPENDENT VARIABLE IS
TRUNCATED LOGNORMAL, WITH AN APPLICATION TO THE
DETERMINANTS OF THE DURATION OF WELFARE DEPENDENCY

by .

ST .7 Tekeshi Amefiiya and M HEET BoSKIHT

1. Introduction

The purpose of the present paper is two-fold: to present ad
estimation technique which may be useful in & variety of econometric .
studies and to apg},‘ylz;;btto a nev body of data in order to gain some
insight into the deter;nri:xi%ants of the duration of welfare dependency.

The former is motivated by two considerations with respect to
the distribution of the dependent varisble. First, many variables must
be non-:nega;;re to have any economic’meaning. For example, theoretical
conside;ations'precludé negative consumption. Second, theoretical
considerations and/or the method in which the data are collected may
truncate the distributionm. The first of these considerations mey lead ’
to the regression with the lognormel distribution developed by Amemiya [3];

the last may lead to the combination of probit and regression analysis )

\

1 The authors wish to thank Robert E. Hall for helpful comments, Thomss
Moore and Frederick Nold for computational assistance and the Office of
Research of the Californiea Department of Social Welfare for providing the
data. The research for the first author was supported by National Science
Foundation Grant GS-2635 at the Institute for Mathematical Studies in the
Social Sciences at Stanford University. The second author was supported

by US Department, of Lebor, Menpower Administration, Grant No. 51~06-73-06'
at Stanford University. The authors are indebted to Jon Peck and Dennis
J. Aigner for calling their attention to errors in equations (2.11) and
(2.14) in the earlier version of the paper and to the referee for his valu-
able comments which resulted in a considereble improvement 6f the paper. \
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developed by Tobin {10]. When both considerations are relevant simul-

taneously, the lognormal enalog of Tobit analysis, or the truncated

’

lognormsl model is an sppealing prior specification.

i

For e:faz;:ple, consider & study of thé determinaz;tm of the duration
.of welfare dependency using data from a ﬁvé—ygar survey of welfaré reci-
-plents. The dependent varisble in such s reYationship, the mumber of
months- during the five-year period the household re'ceiwlred {'}elfare,-
must be positive and has an upper limit of sixty.2 In eddition, there
is reason to suspect both & positively skewed distribution and a piling
up\ of the density at the upper iimit. Ordinery least squsres takes none
of these co‘nsidérations into Qccount; Tobit analysis can be easily modi-~
fied to account for both the lower and upper truncation,.but cennot a.cco,u'nt
for the si:ew.ness of the distribution.’

To be sure, f,h‘ge lognormal distr'ibutidn is not the only possible '
means to {allce account of tt;e‘ non-r;egative and skewed dependent varisble.
But we have useq trlxe, lognorma.l,cjistributién because 1t has been exten-
éi‘vely and successfully used to rep|resent non-’-negative skewed ran’dom-
‘variables inam‘any fields of application, inciuding.ecér}oniics. For a ood

digcussion of-these applications the reader mey consult A:Lt;:hison and e

-

Brown (1]. Anotiher f\eaturq of the lognormel distribution, which is _

]
»

2 We concelve of this rela.tionship as imbedded in a lo.rger model which
elso explains the probability of being on welf‘a.re Since data is avail-
sble only for welfare families, we cannot estimate such a rela.tionship.
Our results therefore mey be interpreted as ea‘cimating a relationship
determining the duration of welfare dependenty cénditional upon being on
_welfare, . See.Boskin [6] for a distussion of this situa.tion in the ama~
logous case of ma.rket labqr supp]y . .
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intuitivel& attractive, is that its variance is proportional to the

4

gsquare of itsZw%gamma distribution has a similar shape to :
loéﬁéimal and f the same feature regarding the variance, but we have
. / .

.' order derivatives.

-

not used it because the truncated gamma distribution is computetionally

-

much Yore cumbersome than the truncated lognormal.

Turning now to our second purpose, an empirical study of wel-
are recipients, we note the large number of conflicting hypotheses
about the behavior of welfare recibients and explanatione of the rapid

incr in Kelfare rolils. Most of these can be reduced to estimates

se of welfare recipients to the changes in their budget
constraint caused by the welfare system. Welfare induces two changes
in the budget constraint facing recipients: it guarantees & certain
income at the zero earnings level and it-taxes earnings by reducing
the welfare p;yment a fraction of a dollar for each dollar earned.'

That is, welfare imposes the usuel income and wvage effects on the work-

leisure choice. We present below estimates of, and éests of hypotheses

e e e

-about, the economic and demographic variables affeéting the dura-
tion of welfaff dependency. ”’
Section 2 presents the truncated lognormal regression model R

together with the likelihood function and its first- and second-

kd

%
Section 3 discusses the iterative protedure used to calculate
the maximum likelihood estimates, the asymptotic distribution of the

estimator, and the problem of an approp:;ateflnitial estimator.

e

/
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— Section 4 describes the data, and the-definition, and genera-’

tion, of the variables used in the empirical part—of the study. ——

— ¢ . ,
T “TSection”j presents our empirical yesults, doCimenting some-

[

important, and in some ways surprising, findings about welfare reci-_. .

plents. We present estimates of, and formal tests of hypotheses about,
the determinants of the dura;tmn_ <;f welfare dependency. We also pre-
sent a comparison of the etimites from our truncated lc;gnorlgxal procedure
with the results from ordinary 1ee;.st squares and Tobit estimation.‘.

Section 6 offers a brief summary and conclusion.

2, The Model and the Maximum Likelihood Estimates

We; first define a sequence of lognormel random variables, {y:},
and then define y, 88 a random variable obtained by truncating yz
’ -

at a certain value. We define {yg} as follows:

(2.1) {yz) is independent 1§gxmomal with Eyz = B'xt and

Vyd = ne(e'xt)e, t =1,2,...,T ,

* where X, is a K-component vector of known constants, 8 1is a K~

. 2
component vec¢tor of unknovn purameters, and n- 1is & scalar unknown

parameter. We assume that B'Xt >0 for all t. Equivalently, we have
- . 62 ’
. (2.2) {log yg} is independent normal with Elog y: = }log B'xt -5
and Vlog y:(dsf 02) = log (1+n2) .

-

a
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Next we define Y, - 88 ) ~

* *
CTEEY Yy =yg if. ¥y ca
. - 3‘ =aif y% >a — — -

|
g e - A - . .
T . where a 1s a known positive constant.> . ’ - 41

/ Our statistical problem ie the estimation of a (K+1)-componem

vector of unknown pareneterl. (B', n ), or equivalently, (8' 'fba) on

3

the basis of the observa.tione yl, Ypreees y,r We v;l.ll coneider the ' /
estimation of (B', o ) for the sake 'of mathematical convenience. We
choose the me.ximum.lzl_'kelihood method of estimation,

Let Sl be the set of+ t for which Yy, = a and S, be that

2
, . for which yt' < a. Then, the likelihood function of Yy» yg,... ’.y'p -
) .
is given by )
] .[, \.\ -
. i .
LM LTy el - Igf) L ‘

)
where ’ g, 1is the lognormal density given by
(%]

7B

N

(2.5) gly,) = —-—-—*— e
| 21roy

I

and T 1is the product over t € Sl~ and N 1is ove'x& t € 5, We

1 2 * Lot - S o’
'note that v a
- } B . B 2}
i (2.6) P[y: 2> a] = Pllog y: 2 log a] = F(-leg a.*. log B'Ft - 521-3 s
i« . . ) “ 1
3

In our case a is obviously a known constant. However, in some
other applications it may be more appropriate to assume a to be an

e unknown parameter to be estimated. This would be an inportant model
to consider but is beyond the scope of the preeent paper, .
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B

where F is the distribution function of N(0, ¢°)

¢ v . Therefore, the
log likelihood function is, aside from constuitt.

(277)

logL-Zlogrt- Zogo -
l &

.
s - 25 I
J

LVE

vhere_we use the abbreviations

/

) 2
B (2.8) = p(ut) = F(-'logﬂ a + log B'x, = =) —. PR ¥
and <. - L2 :
’l} t - . v _2 . “
(2.9) v, = lo - log B'x, + <
y Yt B Yy =B P X T3 - .
) The maxinm likelihood eque.tions are obtained by equating the
A .
q partial derivatives of {2.7) with- respect to 8 and o° to O as’ .
SR fdi—lows: ¥We haye . .
o
£ v : :
9log L l t )
(2.10) =B2.§ =4 A5l , .
R T t'B x, t °2$§xt
T 1-
i -
., vhere f,

= f(ut) is the density of, _g(o, %) evaluated at U ,%and
. 7 e

(2.11) ReEl,

¢ ut, T N A
1 X t°t 2 1 22 1,2 . 1 2 =
- — et - e 4 Y SN R R o A ’
- : t k
22 L 2001 Tt 2d° 20 3% 21F 24°5

vhere ‘1‘2 is the number of elements in 82 The maximum likelihood
€s’£,imates of B and 62

are defined as the roots of (2 10) and (2. 11)

”
"

®
.
2.
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The solution of (2.10) and (~.11) must be obtained by an iterative

procedure, which we w:?ll explain in the next section.

. ’ » -
We will need the following sccond~order derivatives both in the
iterative procedure anci in obtaining the asymptotic variance-covariance

matrix of the maximum likelihood estimates. We have -

. ) ) ‘
+ + ; :
(2.12) 2dog L Ly R A A A AT T e A S
2 388" 2 4 2(a'x )2 £t T 25 (g2 vE
. a t 8 x, ) . ¢ 2 (8 x. 1,
2., 22 2 £ 2
+ - ’ % -
2 13 32108 L 1 (ut+0 )(o £, utftFt) o f.F, Yl o"-2v, .
' 2., . & . e X T LBx, t °
30 38 20 X tB X, 20 2 t
and’
' 2 f u F - . !
2
(2.24) 2 1;52L = -2 3[(ut+<:2),2(—t—2-§+ft )-(3u,+207)F, ]
‘ 3(a°) ho” 1 Fy o
- T T
- - 2 1 1 2
o + —21; - 2 Vv, - = )V
g 20 hoz ;E 2t :Jg st
[ 4 ’ . N
) o
: ot
3. The Iterative Procedure . ad . _,;;;

- 9
Let 6 =.(8', 02)'. Then, the well-known iterative procedure

L]

called the Newton-Raphson method is defined as follows: given an

initial ‘estimate 8,, we define 6,° by

Y
lteme

. N 3210g L(él) 1 3log I;(él) -
‘(301) 02 = el - ae . . 0

2626
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| After obtaining 6,, one iterates again to obtain 8, continuing the

pmcess’until en converges within the prescribed bounds.
. . Let 6 be the estimate obtained by the sbove procedure. Then ,.
clearly, 6 1is & root of equations (2.10) and (2.11). Unfortunately, hov-

ever, there is no assurance that 6 will correspond to the root for

" which log I attains the global maximum since (2.10) and (2.11) are

highly nonlinear and therefore very likely to have multiple roots. We

have not geen gble_ to obtain a useful set of conditions on the‘,'initia.l

/

estimate for the iteration to converge to such a root. We might add that

it is extremely difficult to obtain e practically -verifiable set of condi-~ ° "

tions for the convergence of an iterative procedure in nonlinear models.’ °

)

in general and consequently there are few such results in the .litera.ture.rp

- For general discussions of iterative procedures, the reader-is "r'eferz‘eq .

to Jacoby, Kowelik, and Pizzo [9] and Goldfeld and Quendt [T].. & S

< T

If a consistent estimator were availsble es the starﬁn'g"v‘glu‘e’of.,z S

-

the iteration, the convergence to the global maximum likeliljood estimator

would be more readily attained. However, we have not been able %o £ind :

[y

a practical consistent estimator for our model. Amemiya [2] proposed s v

simple consistent estimator for the'trunq,ai:gkd.» ﬁrggmal regreééionI model ',’ oo

but his estimator does not extend to the trunckted lognormal model.
Given these circumstences, the best strategy seems to be to try~a

few different starting value;. If they all conyg;rge to the ume'L.vaJ.ua

aad ff moreover that value is a reasonable one.in view of our.a prig‘rl. -

knowledge, we cen get some assurance that the value obtained is indeed .

.
LT X

"
.
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. b, The Data N
The date used in this study are survey data from the State of
e ‘California AFDC five-year survey. Thé da‘.ba. follow individual house-
hol‘c'is overfthe period 1965-T0. The dé.ta. include information on the
total time on welfare, recidivism, and characteristic‘s of household
nmembers such 'a.s'a.ge, race, sex, education, work experience; health, '
income by source, asseté, and amount of'aid. -T‘ne data cover 658
households, and are pﬁﬁiﬂ?xrly important as one of the few examp.{es
of data on individuals ’o‘ver time, These families all came on welfare

in the first month of the study.
The variables used in the empirical study include:

“TOA; time on aid, the total number of months 'during the five-

year period during which the household received payments under AFDC.
This is the dependent varisble of the model and we assume it to be
statistically independent eamong individuals given the values of the -

independent variables. Of course, this vaerisble can only teke on

. . values between one and sixty. . .
W, the expected hourly market wage facing the household head.
This wage is imputed on the basis of a hedonic regression of wages on

personal characteristics from the 1967 Burvey of Economic Opportunity,

[ e NG . !

a.fxd adjusted for the employee component of the payroll tax and the
individual income tax. The procedure was 'developed b}" Hall [8] ;.nd is
also discussed in Boskin [5].
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U, the expected duration (in weeks) of “unemployment facing the
head of the hoﬁsehold. This is imputed in & manner analogous to W,

\

and wes also developed by Hall.

- NWY, non-wage income, encoﬁpasses income from sources other thean

earnings, including imputed income (at‘12$) to‘cénSumgr durables. *

A, a dunmy varisble taking the value cng when the head of the -
household is twenty-five years old or under as of the start of the survey.

H, a dummy varisble taking the value one when the head of the
héusehold reported that an adverse health condition affected employ-
ability as of the start of the survey.

PS, a dummy variable taking the value one if a child of pre-

- - school age, five years 0ld or under, was present in the household ‘ . !

“

for at least three of the five years of the study.5 <=

S Bmpirical Results >

.

Our empirical results reveal some interesting insights into
welfare dependency, as well ds methodological pqihts of interest.

A first point of interest is tha;:only 113 of thé 658 households were
oq“AFDC for the entire period. ‘This amounts to just aeventeeﬁfpé?cent

of the sample. In 1970, Yust 213 of the 658, or just thirty-two per- ) -

cent, were receiving AFDC payments despite s serious deterioration in
employment prospects over the five-year periocd. Just under thirty per-

cent of the households came back on welfare aftér having been off aid -

5 0f course, a very small number of families without & child of pre- .
school age at thesstart of the survey may have had children born during . 1
this period. No infdrmation is availeble on this question; it is ‘
assumed no such births occurred.

L4

P oo
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at least once. These data suggest a continuous turnover of the welfare
population rather than the familiar stereotype‘of a permanently entEenchedi
welfare 'population. A very large number of cases show up og.the wel-
fare rolls only for a brief period of time {almost ha%? the sample
vas on aid for no more than one year). What then are the factors in-
. fluencing the duration of welfare dependency?6

We start out 5y presenting our results inclusive q{ all variables
described above. The wage, unemployment and non-weage inc;Qe variables
describe the economic constraints facing the welfure recipient in the

\
" labor market.7 The health, age and pre-school child represent demo-

: graphic factors whichAmay ténd to keep the head of the household from
working. .
Table 1 prescnts the results baied on our truncated lognormal

. regression model., Overall, the equation does quite well, the standard

error being less than one-~tenth of the mean of the left-hand variable.
However’, four of the individual coefficients, those for WY, 'H,
PS, and A are both quite l-all and, given this, not measured precisely

enough to be considered different from zero. That is, in each case,

we accept.the hypothesis, on the basis pf the t~test implicit in (3.2),

6 We repeat the proviso of footnote 2. )

v

. *
T It should be pointed out that a smalk;percentage of welfare reci-

plents earned a modest amount while on welfare. That is, a minor

fraction of the adjustment to the equilibrium quantity of labor supply

took place while on welfare. The vast majority, however, took place

by moving on and off the welfars rolls;-given the high implicit tax

on earnings under AFDC- (see Barr and Hell [L]), this 1is perfectly

rational. . ‘

/




" earity of the constant term and the other dummy variables, especially -

~

e \
that the coefficient equals zero. As noted above, ie may alsc employ

& likelihood ratio test to test (more powerfully) the composite hypo-

thesis that all four coefficients equal zero., The statistic -2 tn A,

where A is the ratio of the maximum of the likelihood function over

the restricted to the unrestricted parometer space, is diatributed as

xﬁ, wvhere K 1is the number of restrictions. In our case we have four -

degrees of frecdom. The restricted maximum is generated by the regres-

sion reported in Table 2. We note that -2 fn A is 5.2, which .

is ﬁ'g}ggﬁ’: half the critical value of the ,xi at the 5% level. We

thus find no evidence for age, health, pre-school children, or non-wage

income influencing the duration of welfare dependency. The coefficient

on the expected duration of unemployment, U, suggests a modest increase

in the expected time on welfare.as exﬁected unemployment riles; the
implied elasticity, calculated at median values is about three-fourths,

The results reported in Tables 2 and 3 also reflect the &ollin-

PS. When these are dropped from the estimation equation, the estime.ted

coefficient for the constant riaes substantia.lly ’

. .
e r g A % e ad e e s e ik & 4 drh s A ban s el . an
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' , Table 3

.

Alternative Specifications of the’ Regression of TOA on W s

Variable Coefficient Standard Error

|
:
i
i |
A. Truncated lognormal: j
L ¢ 78.67 15,% \ ‘
0 W ~19.92 6.8%% - ;
) s® = 2.17 * . :
B. Tobit: (with the ‘
o . upper truhcation) c 45.10 4,86
) 5 W ~10.26 3.08
s .= 1.81 ) '
C. Ordinary Least Squares ’
(non-limit . )
- . observations) c 25.27 2.91
P : W ~ 4,38 1.53
s = 0.66 '

»

" Our major 'subete.ntiye conclusion is that expected market wage
rates‘ do exert an important influence ©on the duration of time on aid.
* As expected wage rates rise, time on aid falls off sharply. The wage
elasticity, evaluated at ‘the median wage and time on aid, is over unity.
'l'he interpreta.tion of this result is not difficult. The implied wage
. \.* elasticity of labor supply suggests that higher-wege recipients remain
on aid for a shorter time as part of a long-run adjustment of labor
K supply. The ‘lower the wage, of course, the more likely it is that
rena‘ining’on welfare is the income-maximizing strategy. Our results
suggest tha.t the wa,ybto induce AFDC heads of households to work in the
' marketois to raise their expacted vage, for example by & wage subsidy
. .

or hegative piyron tax.

T FWe 1save aside the question or whether, or when, this is desirable '
social policy.

>




W
5

-18-

‘We also find a modest e:fectkof expected unemployment on wel-
fare dependency.

Finally, it.is instructive to compare the estimates o-f the wage
elasticity of the duration of 've.lfa.re dependency dérived from different
estimation procedures. Regression results are reported in Table 3 9 and
the wage elasticities deri;led in Table 4. The point estimates differ
ma.ritedly, the ordinary least squares estimate being about one-quarter,
and the Tobit es‘b(imte sbout one-half, of the truncated lognormal estimate.
Three regressions are gra.ph‘ed in Figure 1. They show that both OLS end
Tobit underestimate the expected value of TOA over the relevant reange
of W. That OLS using only non-limit observations \mde_;estimates the
expcevéted‘ value of TOA cax; be rigorously explained as follows: We ho,ﬁve "

- . .4 a
(5.1) E(y*|y® <o) = -%-—hr (y)ay
: RALE iI-F o &

where g and F, are defined in (2.5) and (2.8) respectively. But,
, ot .
using the substitution % = logy to evaluate the integral, the right~ ‘
hand side of (5.1) can be shown to be equal to
. . 02 <
] - S
F(log a~-log 8 X 5 )
: 2
. 9y
F(log o-log B'x.* 5-)

. B'xt ’

- "
¢

9 The Tobit and ord‘lﬁary least squares regres,lions on the full set of .
variebles each yielded virtm.lly identical eetilutes of the wage coeffi-
cient as those reported in Teble 3.

)
)
N

P L

I YT




assumes nornal when it 'is truly lognormal, one will‘underestimateu

P

. P[yz 2 a]. That means Tobit will attach too little weight to the ' ‘
information contained in the observations at a and too much weighta : T
to that contained in the observations below &. Hence the result we . P
vanted to explain. T - S C

. - ‘," . ' . R
. : 66
+ 6. Conclusion ‘ .

We have presented an estimation technique vhich msy be valuable
in econometric studies when the dependent variable satisfies certsin
cri}erie and“applied it to an empirical problem which is not without

interest itself.

Our major substsntive conclusion is that the wage elasticity of
the durstion of welfare dependency is probably in the neighborhood of .
unity. This result lends strong support to those who advocate a pro-
gram which increases the expected msrket wage of potentisl wvelfare K

recipients as a method of inducing participation in market work.

In addition, a comparison with ordinary least squares and ﬂ

Tobit estimntion suggests that when the dependent variable must ’

be non-negative, yet has an upper 1imit (as is natural in studies”

of the allocation of time), the data tend to flatten out the regres~ X

sion line when estimated by these methods in order to account for

such phenowena.

-,
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A MARKOV MODEL OF TURNOVER IN AID-WO—FAMILIES
WITH DEPENDENT CHILDREN*

by

Micheel J. Boskin and Frederick C. Nold**

’

1.’ Introduction
Among the many badly mistaken popularly held views about welfare,
especially Aid-To-Familieg-With-Dependent Children (AFDC), is the view
that the population of recipients is more or less permanently entrenched
in & welfare dependency status. We shall present, and analyze, data
Vhicﬁ suggest that nothing could be further from the truth. There‘is an
enormous turnover in the welfare populatioé: new familieg come on welfare
and go off,continuously;ﬂmost femilies stay on welfare for periods of
far shorter duration thatn is commonly supposed; and finally, there is a i
substantial amount of intermittent recidivism. This paper wili %e devoted
to a study of this turnover in AFDC.
Aéide from enabling us,to dispel an incorrect popular view of
AFDC, ) study of turnover has important implicatiéns for economic policy ’

and its administration. There are important social costs and benefits

*This paper represents & revised version of Memorandum No. 150 of tHe Cen-
ter-for Reséarch in Economic Growth, Stanford University, 1973.

##The authors wish to thank Takeshi Amemiya and T. W. Anderson for valu-
able advice, Leonard Carlson for research assistance and Thomgs Moore for -
gomputational assistance. The authors were supported, respectively, by
JU.8. Department of Labor, Manpower Administration, Grant No. 51-06-73-06
and by National Science Foumdation Grant GS-39906 at the Institute for
Mathematical Studies in the Social Sciences, Stanford University The
authors wish to thank the Manpower Administration and NSF for this
support.
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associated with the turnover in the recipient population even when cop-

A -

¥ » 4

pared to. a situatiod with little turnovgr but the same number of

_ family-months on AFDC..'Flrst and probably most obvious, ig t ne substan;
tiélly higher cpst of administering a program with substantial turnover.

. Less obvious, but éossibly more imporﬁén%, are the costs and benefits to

A,

soclety associated with tpe frequent turnover in the allocation of ‘work

between home and market (gee Becker %1965]) imp%}ed by the ‘turnover in
AFDC. ‘Benefits associated with such turnoveg.include the efficient use
of time in Job search (see Phelps, et. al. [1970]) and other types of
human capital activities. Costs include the 1mputed time ‘costs to the
méther in moving from one use of;her endowment of time to arnother and’
the necessity of continuousiy reacquir;né specific human cag;ta} on each
Job. Théée factors should weigh heaviig_in any policy deciéiqns likely e

to affect turnover (see the essay by. Harberger [1971b] for a discussion

«
*

of the basic principles).

. .
v . ¢

There is also-a duality betweén turnover and duration of time on

‘ i . B

welfare. After all, a family accunulates time on welfare only by coming

.

on and (for some .number of periods)*féiling to go off again. Thus, we

gather information ebout duration on (and off) welfare by analyzrng
turnover.r/ There are, of tourse, important benefits and codts asso- '

¢ B, < ,
' ¢iated with changes in the duration of time on welfare. ‘It Ve induce

-

welfare recipients out of work in the home into work in the market, the .

. »

' .social opportunity, cost is not, asg is implicitly argued by some, zero.
N . 4 i -

‘After one accounts for a variety of special circumstangeé (seg the

» -
v M .

'
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discussiOn in Harberger ‘[1971al]), the relevant social opportunity cost .

L v O

is the prevailing wage rate (or the minimum wage) or something very . Lo .

ciose to it. The value of the time spent by AFDC mothers working in ; .

the home (raising and cariné for their children, for example) shoﬁld Cf t e
not be ignored in such POlicy decisions. I j: : .': - :
) , - :
In the present peper, we present and analyze quasi-longitudinals - : >
data on welfare families. 1In doing 80 we hope to-provide a more-accu— L .

- Ve . . ‘..

. ” ’ .

rate description of the AFDC population than is c““rently avallable, T L

develop a statistical technique for analyz1ng welfare turnover and, ° e,

4 *x ’ Ry

duration, and prov1de some empirical estimates of the economio determi-z . N

M “ e * ’e

nants of welfarp dependency and.turnover which will provide kome insight o0

tnto the behavior of the welfare pOpulation and some potential input. ) o

1nto intelligent policyiin this area. ’ L -

Toward this end, Section 2 presents a two-state (on or off ) .
R P ]
! welfarer Markov model of welfare turnover; Section 3 describes the N .

data used in the empirical anlaysis; Section b reports %he empirical ‘

" ' vy

« . ' results of the study, of welfare turnover; Section S offers abrief

L4

.
.o

; conclusion; and the Appendix develops the maximum 1likelihood estimators R
,. of our model, together with their distributions. ) L 4

\ 2. A Two State Markov Chain Model of Welfare Dependency

We shall adopt the model that the movements of individual s, X

4

A4
R . .

-8 = l,...,5¢ between state l, on welfare, und state 2, off welfare, are

¢ ‘ . .

g : stochastic aﬁd‘governed by the following probabiligiea,‘ . : : . .
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‘ . . - R [ . .

LI ]

individuéi——s moves from state 1 at time t

. Pr . =0 .
K . to state 2 at time t+1 S
: Ve ' .
- L + lindividual s moves from state 2 at time t
- ‘Pr R ) =-BS . 1
] to state 1 at time t+l : ) ,/i

o ’ ) -\
‘ \

- Note that we have implicitly introduced four distinct assumptions: !
" (1) the probﬁbIIIfieE of transitions bétweén the states are inéependent
-of time;é/ (ii,) the transition probabilities are not dependent upon

) which states were occupied before t;éj (1ii) t is taken to be dis- |
. N/

érete; (iv) only one movement can occur in a unit of time.— These

13

assumptions %ead us to adopt the following convention: Jjust after the

beginhing of eagh'time period % Bernoulli trial is conducted in which .

the probability of transition is determined by the state the individual

- occupies. The'outcome of that trial determines the state the individuel
‘ PGS, % . ° ] .

will occupy until the beginning of the next period, at which time another™ - -
trial is performed.

.- We must-‘now take cognizance of our particular initial conditions.

- N . © .
As we shall indicate below, & person become part of the survey we use by

énteriné state 1 in the #irst month of the sample period. For reasons

. .

¥

of methematical ponvenience, we shall label the startihg point of the

, ., survey t = -1. Then, at the beginning -of-the next—period;+t=—0y each

individual is in state 1. Let P:(t) be the probability that individual

‘8 occupies state 1 ét~time, t; L = l,é! for all t. We have

Y

w

12 &
Pi(o) =1;,8 =1,...,8 and ’Pi(p) * PZ(t) =1, for all t. Individual

o«

¥
<

¥
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5 can be in state 1 at time t+#l, t > 0 in one of two ways: j

he could have entered state. i on or before time t and remained there,

or he could have just entered state i from state J, i # J. Hence,

we have ftr t:O

v

PS(t+41) = (1-a JPJ(t) + BBS(E) =

asPi(t) + (l-BS)PZ(t)

3

8
P2(t+l)

Using the initial conditions, these difference equations can be solved

—

uniquely yielding:

s
S.r- = - t 4 8 _ t
- P, (E)=(I=e, B ) ¥ “s+Bs[l - (-0 ~8)"1 ,
- 8 . t . )
- - P,(t) = as+83[l - (1~a-~8.)"] , t20 . "\}

=

T e, H

e —

We need these probabilities in the Appendix to calculate

i, My

the expected values of several ‘random variables. However, they can
also help us answer a question in this section: the expected percentage
of a time period of length T individual’' s will spend off welfare.

Let Tg(t) be the amount of time s spends off welfare up to time t

and define ATZ(tF“é TZ(t)‘- TZ(t-l). Then,

Pr{ATZ(t) =1} = asPi(t—l) + (l-BS)PZ(t-l)

.

4
e 33
&, t:‘ . -
o bl
w"‘tlff’
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X8

s

Using the probabilities derived above we obtain

¥

T . ‘
I [a23(t-2) + (2-8,)P5(t-1)]

ETE(T)
T2 t=1

a a_(a_+8 -1) X
= '—8—(T—l) + _..8—88__[1 - (l—a -B )T] .
a +8 2 ) s '8
s '8 (a8+88)

-’

"For large T, the expected percentage of time s is off wel~

fare is approximately as/(as+88)- . ' _

Note that
- s

‘ " €T(T) o _ :

1lim PQ(T) = lm —— = 73 -

T T 8 8

T-€73(T) 8 ) A
lim F(T) = lin T2 = - '
Troo <. Too 8 '8 - .

Another question concerns tﬁe expected duration of a-stay in —
a state. Once the individual is in state i, the probabilities of his
making & transition are fixed and the duratioé of his stay follows the
geometric distribution. For example, suppose individual s has Just
entered state 1 dnd 1et Y denote the duration of stay of individusl

s 1in that state. Then

N t"'l © -
Pr{Y8 t} = as(i-as) .

The mean and variance of Y are a;l and (l—as)age, respectively.
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"

Note that for small o_ the mean end standard deviation of. Y - have

approximately the same value.
Finally, we cre interested in studying pﬁrﬁover.~ In the context
of this model, turnover means a transition between states. Using

methods similar to those employed above, we can eétablish fhay the

expected number of timee individual s leaves welfare is approximately

-

hSBS/(a8+88)]T, for large T, where T is the length of time period

v .we are considering.

‘é’iﬁ -

The model may be summarized as follows. Once we know an indivi-

3 b

dual's ag and 88 we can obtain‘?he distributions of the random
Vo ¢ -

] .

~

variables which can be sed to chargeterize the individual's wélfare

dependency. We have shown that -expeeted-duration, expected transitions

- and expected_bfabortion of time in each state are‘simple functions of
> » ’ b - k

@, and B_. It should be noted that if o  end. B are increased by

equal proporiional amounts, the expected number of tranéitions increases
by approximately that amount, but the expected proportion of time in the

’ gstates, which is a function of the relative magnitudes of as and 88,

p— remains unchanged. ’ \\‘~<_,,/

- We shall assume that the probabilities of the, transitions for
- - Yo .
each individual are functions'of that individual's socioeconomic charac-

teristics,éf and we adopt the logistic functional form for this dependence:

®©

- O e St -

exp(0'X_) .

= = ' - = v e 4
s l+exp(9'XS £(0 xs) .8 =1, fs ’
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exp(P'Zs)

= = ' =
By Trexp(T'2 £(r zs) , 8=1,...,8 ,

where Xs and ZB are, respectively, KX1 and PxX1 vectors of exo-

genous variables which measure the socioceconomic characteristics of
)
individual s, © and T are Kx1 and: Pxl vectors of unknown pare-

. . _
meters, and S 18 the tetal number of individuals in the sample.

We estimate © and ' in our logistic regressﬂon model with

a maxlmum*likellhood procedure described in. detall'én the Appendix.

-

Beforebproceedlng to discuss the results, of thlsx{es”t;lmTtlon ve turn

to a discu991on of the data which, we shall see, played a major role

*

in determining the way we modelled our problem.

3. The Data

P

_ The data used in this study are survey data from the State of
California AFDC five-year survey. The data follow individual house-
holds over the period 1965-T0 and include information on the total time

-

on welfare, recidivism, and characteristics of household members such as
age, race, sex, education, work experience, health, income by source,
aséets, and amount of aid. The data cover L4O households, and are
parficularly important as one of the few examples of data on’individuals'
over time.é/ These families all came on welfare in the first month of

-

the study. In the data described bélow, we treat each month of the sur-

" vey as & potential transition.




) The variasbles used in the empirical study include:

- .

w.

Tli’ the number of times the individual remained on welfare

over the sample period.

, T,5> the number of times the individual remained off welfare
over the sample period. .
le, the number of times the individual went off velfare during

the five years of the study. _

' T, » the number of times tHe.individual came on welfare.

T , the total number of potential transitions off and on welfare, -

which is equal to sixty, one for each month of the survey. -

The remaining variables were constructed from the basic data

provided in the survey: » : -

3

ud . _W ,kthe‘éxpected honrly.market wage facing the household head.
This wage is imputed on the, basis of a regression of wages on
-.personal characteristics from the 1967 Survey of Economié

Opportunity, gnd adjusted for the employee aombonent of the

o

payroll tax and the individual income tax. The ilndepende.nt4

vﬁriables in ;Ae wage)equﬁfion ihclu&e agg3.§ex, race{aeduca- . .,
i, | tion, loca?ion, ?nion membershiﬁ, health and 3 interaction;

among these vari;bles. The procedure is discussed in more

detail in Boskin {1974 or Hall [1973] The wage is also

used in the form of a-series of dummy variables representing

vage categoriés l(see the discussion in Section k). T

. .
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'U » the expected duration (ip weeks) of unemployment facing the
‘ head of the household. This is imputed in a manner analogous -
to W, and is also discussed in Boskin [1974] or Hall [1973].
Again, unemployment is sometimes entered categorically,

rather than continuously.

- NWY, non-wage income, encompasses income from sources other than
earnings, including imputed income.(at 12%) to consumer
durgbles; sometimes entered as a dumy variable dividing the
sample at the mean non-wage income.

- A , a dummy variable taking the value one when the head of the

- - household is twenty-two years old or under as .of the start

-

of the survey.
H , a dummy vari;ble taking the value one when the head of the
A ’_ household feported that an adverse heaith condition affected
) R ;ﬁployability as of the start of the survey. )
PS , a dummy variable taking th; value one if a child of pre-

school age, five years old or under, was present in the
£

household for at least three of the five years of the study.

It is instructive to examine the frequency distribution of the

number of times individuals came onto welfare (which either eqﬁals,oor

-
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exceeds by one, the number of times they';ent off) during the period.
Presented in Table 1 below, these fiéures quickly dispel a pobular .
misgonception about welfare: that the population is rather firmly
entrenched in a permanent welfare dependency status. Indeed, we note
that og}y seventeen percent of this ;ample remained on welf;re for the
entiré'period. Fully twenty-seven percent went off and came back on
again during'the period. Combined with & median duFation of the total
time oh wel{Fre during the period of jus: fourteen months, we may infer
that the popular conception is badly mistaken: there is an enormous .
turnover in the AFDC rolls; the flow of people over even a péribd as
Qﬁort as fixe years is much larger than the stock at any pqint‘ih time,A

a?d many families remgin on welfare for comparatively short yeriQdé:

/ P '
hese phengyen&rare anlayzed in more detail below.

»
Table 1 . ¢
Distribution of Nﬁmber of Tiﬁes Came on Welfare(
. . // ‘ '
Number of Times % of Sample o % Time on Welfare- ‘
1 : 73 37. . -
’2 . 20 : ‘l’7‘ -4
3 or more T ~ ' 50 }
: /
L. Empirical Results h ’ S

Our empirical results reveal some extremely interesting insights

" into welfare turnover and dependency. We shall present our results in

ggveral stages. First, we present the maximum likelihbod estimates of

’




v fl "“' ’b.;,-“'
< E » . )
-~ ] . .‘" 4 :, .
B "'33"' “ . v "‘.¢ 2] N ... -
1] . , . 0’ ;' v . .“ "‘"“0> ‘} .
. ' . NI RS
the ‘logistic regression of the probabilities of leaving and entering o :ﬁ:-ifr ?. ;
v ‘ ‘e , {:.‘, i ~
welfare status as functions of a variety of economic-apd-demographié L S
: . . s * L ' s, ‘.;\‘
variables.I/ Second, we use these results to derive predigted values /- -, ”;~‘. A
. . ‘ '_ T * et ', Ve
and standard errors of the transition probabilities for representafive g LW
N AN - . M . ’ [P \‘
' persons with specified characteristics. Finally, we present estimates/.- o e
< e . L "
of the predicted duration on and off welfare (each time 8 transi/io is PP S }-;3‘
R I B . A
made) for the same individuals. S =
The logistic regressions were run with the variables in continuous.4 ” ' N ’
’ ‘ » Y oae¥
and categorical form. We report” in Table 2 the results'in the camégori~ j,': ﬁ“ .
) ' : b 8 '8 ‘ l"‘o.’,' ‘ , : - v‘.:
cal form, as they are more revealing.—/ ) ¢ o R :ﬁ;
The estimated coefficients all have the expected sign. IR ST
’ M » -"‘ " 'J‘/'":. '
* The most striking, and most important result is that persons ol 'f'x . ]
— . - \' > ’ .

. facing qn expected market ‘wage rate below the minimum vage arelmuch L e e T
. ‘ ' ‘ “{ -:v N v “: . o
v less likely to leave welfare and much more likely to return to welfare ] flel T

than persons with a wage larger than the minimum wage. When entered. : .,, * :; - )
: o . . - B , e
continuously, the* wage variable\worked in the' same direttions buf not as. ) ;'~
-, e e 1

decisively. %&viding up the above the minimum wage group into narrower /l ;QJ"

* L
ot P

groups failed to produce any evidence of differential wage effects ) . L

above the minimum yage. This result of course, is consistent with & . -,:, -
) ) ) cy - ST

I3

~ basic propositign of economic theory: the minimum wage tends, to pre- P

clude workers with a yalue of marginal product less than the minimm’ . R :
— .

from employment in the market (see the classic discussion/by Stigler coon e

{1946] and the excellent analysis b& Welch [1973]).§¥’l9/" L

Voo, ’ e r-n‘

Individuals with an expected'dugation of unemployment of less . :

NG
b .. - . . .

- N K . . . G‘
. .
. - ‘
.
. s . .
'

. . than two weezi:tendjzo leave welfare mdre readily than those with -7 N




La Table 2
AN TT'__—_'
e Tra.nsition Probablllty Regressions
(leave ' &eturn to
- ' velfare) welfare) )
Variable ) 0 Y
Constent ______ -2.819 - "~ 23.1g6
, © (0.082) - (0.077) Vi ' -
. . ‘ . s ”
™ Non-white + =0.T790 0.525
(0.123) (0.135) .
Vage < minimm wage ~-0.500  0.366 ,
- (0.08k) _ (0.099) . , .
Expected unemployment & 2 wkiyr 0.237 - ,
- (0.094)
Non-wage- income > mean 0.232 ' - ‘
- (0.138) - L

v -
s

— .

¥
o ©

Dummy variables for age less than tweﬁty—three, unskilled occupation,
presence of a pre-school Chlld, and adverse health affectlng employe~
billty were included in preliminary regressions The éﬁiimated coeffi-

’ cients of these var?ebles were all small and were ndt measured pre-

cisely enough to. be considered different from- zero using the'usuEl test.
The likelihood ratio test that al; the coefficients of these'omitted vari-v

~

ables are zero yielded a x2 statistic of fbﬁo, which is less c,
than the’ 5% critical value of x2(10) = 18.3] hence we accept the

hypothesis.

.

8Standard errors in parenthéses are from the estimated information matrix.
- Convergence was achieved in seven iterations. -

Pad
»
- . )
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\
.expected unemployment grea.ter tha.n two weeks per yéa.r While there -

cing the range over which unemployment

4

ineura.nce and welfare ccmplement, or substitute for, each other, these

are several factors i

results are consistent with the view t};at ceteris pa.ribus, a lower

I

search cost for employment tends to induce persons out of welfare into
the market. o s : -

Persons with & n0n-wa.ge income grea.ter than the mean tend o -

have a higher probability of leaving than those below-the mean.=~ ll/ To

.
P

" the extent that ,j@ sea.rch requires some fina.ncing out of the potential

worker s own resourc'es this result is a.s expected There is, of

'y
« \

course, the counter effect of leisure-—oor work in the! home-obeing & nor-

‘e

ma.l good with a positi've in¢ome effect fl’he net result we find supports

(very weakly) the view that the former effect dominates the la.tter.

L

We find no evidence of a non-wage income effect on. the probability of

. ‘. . '-.

RS ..f, e NI L . "* ,.%,'

re-entering welfa.re . . : .
4 «*6.« ’ *1

We note also’ tha.t nonwhites have a lower probebility.of leaving

»-3

welfa.re and a higher probability of returning tha.g vhites, ceteris

p-ib -1—2/' ‘. REER C T
'we a.lso note that the criteria. upon which welfare ,recipients~

. 5 v

are exempt from refgistering far the recently-enacted vork incentd.ve )

program (WIN)—-primariiy a.dverse hea.lth or a..pre-pechool age dependent--
" .

do not.- appe&r to Ha\ce a.ny noticeable effect on the probability of

' ) alee.ving or. re-fentering welfare Thés’e results, which a.re briefly‘

s o
. ,'.

-summa.rized in’ t'he footnote to Ta.'ble 2, are a.vailable in- det&il from the 3

‘ .5“ Lot FA

zmthors.‘ T g o . ;

A

.o
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? " Table 3 presgents point(estimates and estimated standard errors
of the probability of moving on or off welfare.in any given month, and

the steady-state probability of being on welfare for individuals -with /

o

different characteristics. 3/ ‘The estimates are quiZSEprecise. The

estimated monthly probabilities of-leaving welfare xrange from about

~

two to nine percent. The estimated monthly probabilities of returning ; BT

*

‘rangeqfrom.about three to seven percent. The estimated steady-state

¢ f . . e

* probabilities. 6f being on welfare in any period range from about twenty-

. five to eighty~one perceht.iﬁ/ ‘The range of all three estimates is thus

“:  quite substantial{ , ’

4‘\ .
i As expected, given the results reported in Table 2, nonwhites

b

v "

Tacing 8 wage less than the minimum wage ‘n expected duration,of unemp-

i

n loymeht greater than twq weeks, with a nonwage income less than the mean, ,

have the lowest estimated probability of leaving, and the highest esti-

-
-

mated probability ot returning o, welfare. These results combine to

o » v
1 LTl

predict 8 steady&state probability of being on welfare of over eighty

a

N

.percEnt.. At the othef extreme, whites with weges above the minimum,

?'. non-wage income adee the mean and expected unemployment below two

-
-
EN

‘weeks have the highest estimated probability of leaving welfare, 8.7%,
and the lowest estimated probability of returning, 2.9%; these data

oombine to predict a steady-state probability of being on welfare of 25. 2%

4 .
s &

The other groups have,estimated probabilities between these two extremes.

..
y o
: e ..

We see that the probability of'leaving welfare increases the probability L

of returning talls, and the steady-state probability of beirng on welfare ‘ ,
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v . T Table 3 < -’,.‘J- . ~' T ’
Monthly Trensition Probabilities® & + . ! - .
i : oL T S 7" . Approximste ° roe
) ‘ . L, ' ;-7 Probebility ' - ‘-
' E T . of. Béing on :
o3 . Proba.bility.“. . PFobability - welm'; agor . "
L . of leaving 1 of Entering” < 2o’ T b :
Group - Welfare (@) ‘Welfare (B) .- La¥ge T - - atuc s o
' S .. l ( id percent)" :(in percent) (in percent) ° )
- Wase (' $1.60 . R , e . T l, . ' ¢ . . . L I , . . !
- | White ' PR e L s E e T e
Expected Unemployment oo T e T o ool SRR TR
< 2 weeks/year ' .- T R L .- .
Non-Wage Incomé < Mesgn b.39. « b.19 48.84 e L
s - f.25T) ~ +(.278) (2.21)" - . L
' Non-Wage Income 3 Mean X SR N 4.19 . 4336 .7 Lo
) . ’ o (e oL (.218) (3.61) .
. ' ™ Expected Unemployment - °, S ’ .
. . "<, > 2 veeks/year * oo boos : " » ‘ :
) ;-* - . ‘Nom-Wage Incme < Mean  3.49 - k.19 I o5y.5 oL
o ‘ . ~(3n) 6 278‘) o (2.87) ’
L ‘M;' Non-Wage Income > Mean® .L.37. . ' +on k. 19 © M8igs < o ,
- Lo ST (.66k) 7 {.278), (b.14) Y
| Bemwhite; T . Lt oalot L . T
« ", Expeeted Ungmplaymez;t . v W’ . ‘
. . . < 2. weeksfyeayr : - -“.v . o o AT
. _ "'~ Nop-Wage Income < Mean Toogioh o 682 ' T76.98 A R
! I (.26 ).' ,(.876) £ 13.22) DR I
e T Cvg L, T o - I
i - "Fon-Wage , Income > Mea.n .:2’. 56" - 82 Y T24TLe s T e ey
. ;T (.460). .' ( 876) Af4.38) -0 sLe e
. . K ' v N < ) v". v \ .;
IR Expected Unemploymen‘b Yo f . ‘v.”‘ ) S ='; A
- >’ 2 wesks/year , *-. -“h‘f ' o ' : S
s Non—We.ge Income; < Melin *.1:61 - «6.82 80 82& SRR
, VT (e8) uam - (2 ) ST
- . , ‘v .‘ "»' 1, ' I e . .
’ = = Non.-Wage Income >. Mean n.2.03 a0, 6 82 - 77 05 * * R
e oo (357) : (azs) G 85) ERNRY
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Table 3 (continued) I 2
- - Approximate
: ¢ N ’ . PrObability
‘ ‘ - ’ of Being on
O . Probebility Probability . Welfare at
NPT 2 o ) of Leaving of Entering Time T, for
Group s Welfare (a)  Welfare (8) Large T .
o (in percent) ° (in percent) (in perceht)
Wage > $1.60 . ’ Y ‘
4 o c( .
) White - ) -
’ Expected Unemployment '
. <2 weeks AfeaYy L . .
Non-Wage In¢Sme < Mean ..T.03 . 2.9 ' 29,50
" : . . (tso) (.691) +(5.09)
ﬁon.—iiag'e'Income”_‘f Mean“" 8 71 ; 239h' L 25,25
‘ - N (1.135) - :692) - - (5.07)
. o, " ’ N Y : LT
, Expected Unemployment X .t ¢ *:"' SR
. > 2 veeks/year *'—;, At sy :
Non-Wage - Income <'Mean 3;63 P - 2, Qh "Js' 34.31
AT X Rt x»- L(uE8) o o t.eal), L. (5.59)
we ool ' T R T el
- Non-Wege Income >: Meah-' yZ.QQ . .. 2.9h S - 29,58
o C o g6g) ¢+ (.691) . 7. (5.68)
. Nonwhite i o e L e o, - v ‘:‘ :
. , Expected’ Unemployment’, SOt AT e . PR
, ,<2weeks/yea:r“"~ S, . PR
‘ -,Noanhge Incomes £ Megn.' ., 3. 32 4,83 . 7"59,28 .
LRSI 2 1133) sy G
E S . _'-p’ e . ". .’:‘ . v
A Non—-Wage— Incoin‘e > Meen bas. .. 4.8% "'53.79
SR da ( (£ (.588) -+ (5.35)
DR uu. RPN u“; ) eE L
Lo ecfed Unemployment T W T
A ld Q‘Veeks‘/year. . u ) 4..’:' " .
',.' Non4Wage~Income <‘Mean N 2 6h 4.83 > 64.68
o R T T cpas? e 5.88')‘ ’. ¢3.73)
: ;.Non-Wéée Income > Mean’%'“:3 31 ‘L. 83 59.41
ST TR (\sho) t k. 588) (k.92)
"’ ¢ "’. gt - "' -0, . M . ‘A

’

astandaraferrors intparentheses'are for the estimated expocted values
,‘and” are calculated usigg the asymptotic d1stribution theory developed in
"the Agpendix. .35”, I

.,
s - ’ X .
. ., -

ane minus these eﬁtries yield point estimateg Qf‘the &pproximate probe—
bility.of bbing off: welrsre at T fon l&rge T, Lo

c e Y
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falls as we move from nonvwhites to whites, below the minimifd wage

to above; more than two weeks of expected unemployment to less, and

less than the meen nonwage income to more. '

<

Table L presents estimates of the expected duration of stay on

‘and off welfare (each time a transition to that state is made) for
. the same groups of indivjduals. .Since expected duration in a state is _

:?given by the reciprocal of the probability of leaving that state, the

results follow closely those reported above. The estimated expected

.duration on welfare (each time on welfare) ranges from about eleven
-.?
mdnths to over sixty months. -

@

welfare (each time a person comes off) renges from about fifteen

the estimated expected duration off

months to about thirty—four months. As we by now expect, expected

v —

dﬁratlon on welfare is higher for nonwhites than whites, for persons

'faciné wages below the minimum than above: for persons facing expected

unemployment greater than two weeks per year than for less, and for
compared to those with

’

more. The expected duration off welfare, once off, is larger for whites

thar nonwhites, and for those with wages above the minimum than below.
* . N .

Conclusion'

N ax

‘ ‘
We have analyzed a8 new body ‘of longitudinal data on welfare

-recipients in order to gain some insight into turnover in the welfare

In doing so, we developed 8 statistical model of transition

G

population.

. among discrete states which is potentially applicable to many economic

e,

.
. . .
‘ 46
% 4 ‘ .
> . - . , -
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Table 4 |
DR - , .
Expected Duration in Months of Stay on Welfare™ oo %
Expected Duration Expected Duration
‘ On Welfare Per 0ff Welfare Per
Time On Welfare  Time Off Welfare
(1/a) : (1/8)
Wage < $1.60
White - .
Expected Unemployment d
< 2 weeks/year
Non-Wage Income < Mean 22.80 - ~ 23.88
@3 . - (4.586) ”
ﬁon-Waée'Incom.e > Mean' - 18.28 . 23.88 7
~ (2.398) ~° (1.586) . o
- Expected Unemployment - '
i > 2 weeks/year
: - — ———FNon-Wage Income < Mean 28.62 23.88
. . (2.712) y (1.586)
Non-Wage Income > Mean | 22.89 . 23.88
ot . : . (3.475) (1.586)
, Nonwhite e ’ . i
. i Expected Unemployment ~ : ;
' < 2 weeks/year , Co :
Non-Wage Income < Mean L9. oL 1L4.67 1
e ———— 7 (6.323) . (1.883) ) *
.o Non-Wage Income > Mean 39.07 1L.67
' \ . (7.00k) (1.883)
. Expected unemployment . . ,
’ ‘ ’ ' > 2 weeks/year :‘:} C . -
) Non-Wage Income < Mean ', "‘\:7“‘,, 61.86 1L4.67 '
. ' ~ 5, (1.618) (1.883) *
. “ S, . b
Non-Wage Income > Mean' 49.23 14.67
. . T (8.6@2) \ - (1.883)
. SR & " -
(«_:(’/ 7
{ N
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Table 4 (continued). . . - |
. Expected Duration Expected Duration
- On Welfare Per 0ff Welfare Per
* Time On Welfare Time 0ff Welfare .
(1/0) (1/8)
Wage > $1.60 /
White
Expected'Unemployment
< 2 veeks/year . :
Non-Wage Income < Mean 14.22 33.98
(0.9711) (7.995)
" Non-Wage Income > Mean 11.48 33.98
(1.496) (7.995)
Expected Unemployment
> 2 weeks/year
Non-Wage Income < Mean 17.75 33,98
fl-hl2) (7.995)
'Non-Waég Income > Mean 1%.28 33.98 .
(1.977) (7.995)
: Expected Unemployment
‘< 2 weeks/year -
Non-Wage Tncome < Mean 30. 14 «20 70
(3.936) (2 526)
Non-Wage Income > Mean . 2k.10 20.70
(4.280) (2.526)
' Expected UnempIéyment
> 2 weeks/yeér
Non~Wage Income < Mean’ 37.92 . 20.70
- (4.105) (2.526)
Non-Wage Income > Mean 38.22 20.T0
: (4.939) (2.526)
¥ .
Staqgard errors in parentheses are for the estimated expected values,
and are calculated using the asymptotic distribution theory’ developed
in Section 3.
L0
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phenomena.lé/ We have discovered that the .popular notion of the welfare

popﬁlation as more Or Iégs permanently entrenched on welfare is erron-

-~

eous. An ‘ehormous amount of turnover occurs in the welfare population
and the average duration of time on welfarg once on welfare is relatively
. modest.lé/ ’ L

In analyzing the probaﬁilities—of—ieaving, and returning to,
welfare our main substantive conélusion is that peréons'faciné a wage
below the minimum wage are much less likely to leave welfare, much more
likely to retﬁén,hstay 6ff welfare for shorter periods, stéy 6n welfére
for longer pegié&s, and are muéh/more likely to be on welfare in the

Al

steady §€E€Eﬁ§5au those facing wages above the minimum vage.
- s ) : ) !
. “+ 1
We have also found that non-wage income, expected unemployment

and race affect welfare dependency status in a manner consistent with

economic theofy and anectdotal evidenqg.




. APPENDIX s

Maximum Likellhood Estimators of Transition Probabllitles and
Related Statistics

For each individual s, we observe T the number of times indi-

J’
vidual s made a transition from state i to state -3, i,J = 1,2.

/ ~
We now develop the maximum likelihood estimatés of © and P.iz/ )

The probability associated with any given individual's set of T°, is

1)

.TB

. 11
1- £(e xs)]

3
-

. S ¢ , T T,
([e(e'x )] Y211 - £(r12 )] Befelrrz )1 2

s . 3
P(T]} 4 1) T5; »Tppl0:T) = K(T];

S

To1» 22) [

11° 12’

- Lo o fe -
where K(T ll iQ’TZi’ 22) is a function which does not depend on 9, or

T. 18/ We assume the individuals move independently so that the probabi-

lity of the whole set of observations on § individuals is proportional

\

to o ’ "

s 3 ,Ts' - T
n J}l—f(o'xs)] ll[f(G'Xs)] l2'[1-1‘(1"213)] 22rp(r1g )] 2L
s=1 L ) s

Hence the log of the likelihood funetion is

/ v ’ > ‘ .
2oToer 8= Loeeesf) < K 4 Zw [In [1-£(e'x )]+

s=1

1n #(0, PITll, 12,T21,

+Tl in- [f(O X, )]+T oln [1-£( r'z )]+T 11n [f(r'z )1}




The first partial 'ﬁeri/v/a.tives of ln)ﬂ are/v

|
£ . S ) - ‘ ) J
aln X S - (T . o . |
e L lry, - () ¢ Tplw Mon)] L s sk ‘
3n ¥_ 9 |
ln S S S -
vy SZI[TE,IZJS (T22 21)23 £f(r Zs)] s J. 1,...,P

The maxithniikelihood estimators, denoted ©' = [91,.. . ,eK] and
R R . .

rr = [yl,. - ,yp], are obtained by equating these first partial deriva- _

/I‘

- tives to zero and solving for the ei's end YJ'S- Because these

-equations are nonlinea¥ in the parameters, we chose the Nevton-l'\;aphson
\

iterative method of solution This method uses the matrix of second . .

N

partial dervatives of ln‘l which we denote [miJ].- The (K+P)2 ,

elements :v [mi J] are defined as: ; . ©

n = dn ¥ ?{-&S + 1% )x, x, £(0'X )1 - £(e'x )1} -
i) 96,96 & 11 127ig" Js .8 ‘ '8 ..
i ) s=1 ro e
33 = %g“ s / N ]

e A ae»ay:j
2 ,'“
31 ; _
Bs 4K, §+K 3,0y ® ; t- (T 21) is z f(P'Z )[1 - 2(r'z )1},
9. S N 2 .

v
~

[ﬁiJ] is block diagonal. Heﬁce, ve can estimate © and T

separsately, simplifying the ,es‘timatiqn p;soéedure and saving computation -

Note that

time. ; . >
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. Distributions of the Estimators and Related Statistics -

P

The log -of the likelihood function is a well—behaved ﬁmction of

the unknown parameters, and .t'o show that the conditions are met for

. )
h -

the maximum likelihood estimstors derived above to be B,A.N. (B.e,st w
\ ’ ’. L ’
. HAsymptotically Normal) is relatively easy.l'-gl " Hence; letting~” -
i '
v = s ”
—I‘—
V=t -y N
-I‘-t ’ '
- 1 )
(y) = - 5&Mm 1

we have
«

‘oA d ’ e 1R
B ©/BG-e) » B0, TN ), \ e

.

\

here N( )’ denotes the multivariate norma.l distribution and 01‘ is

| a’ (K+P)><1 vector of zeros Note that we assume S + «» for the asymp~
totic distribution theory Eva.luation of I(y), which is usea*.lly called
the Fisher informaﬁOn ma.trix, requires evaluation of JT: J' i, =1,2.
As in Section 2 we must take account of ‘the initial condltions as well

as how the data were collected. Using tech.niques similar to those emp-

loyed ,in Section *é, we‘have for & = 1,...,S:

’ '

) (l—a )8, . og(3ea) T ’
g(Tll) —W—‘(T ‘1) + _(-_'P—B_)(l- s

+




‘matrix of -y we need only calculate -I (w)] The elements of this

’

'+ estimates of these functions'ﬁy substituting the elements of Y for

their unknown counterparts. The -result above appilies, and we obtain

) (1-8) a_(B_-1) ’
8 8 8 Ts .
. ~ _ <
' 2 Lt
y ) : Te. - . ’ /)
-8, —“8}'1' -1) + “8)(1~5 ) ‘
S 8
' ) . a B 8 <
S y _ g 8
G(Tzl)—l+a+8('l‘ 1)-——(“8)(1-§) , '

{

where £ = l-a -B_. To obtain the estimate of the variance coavariance

=y
at the last iteration of the Newton-Raphson method. . .

>

matrix will be close té-the elements of -[miJ]-li ~y which is generated '

We are alsoéinterested in the distribution of functions of the

elements of . We have indicated abové that ¢ is a B.A.N. estimator

#

of ¥. If g(¥) is a function whose first partial derivatives with

respect to the elements of - § exist, then

7’

f(gup) - g(v) » N(o D'(w)I'l(w)Dg(w))

>

vhere D' = [3g(w)/561,.- ﬁg(wikae 8g(w)/8vl,-~~,3s£w)/8YP]‘ Thus, ,

8(¢) is a B.A:N. estimator of g(w) 20/ \, v

We are speciflcally interested in six functlons of thetelements

-1 .
Ny o . . .
of W: a_,a”, B, BS s .s(qs+88) , and as(as+88? . We derive

D

—o

/
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* the following asymptotic distributiomns, s = 1,...,S:

* .t N

" -, . . . R
C /S(a ~a ) $ wlo.62(1-0 2 1xron 1T o) s \
} s g g\ g s 2 02 ? e

é /Blalah S xlo ’( 20'x }[x'QL 1171 (%) NI
~ , s s »&XP i~ s 592 ’ O2 ?

' Bs Bs d ; -1 a(O,P)XS

Bl - s55| = Mo-Ta(0,0xy v(o,r)Z 11 ~(¥)
a B s s b(o,r)zS

where 02 is a Px1 vector of zeros,

. ’J"
- 1 1 1 s
[1+exp (T ZS)]exp (81X +T zs)

a(earx :

5 [exp (G'XS)+exp (f'zs)+2exﬁ (e'xs+r'zs)]2

b}

p \ | \ -
[14exp (O XS)]exp (e X T ZS)

b(e,r) = - 5
[exp (e'xs)+exp (r'zé)+2exp (e'x;+r'zs)]

‘v

v )

' ~ LA
- Results parallel to those given above hold for B, le and

.

I . v 7
as(as+es) l, mutgtis mutandi. querical values for the variances of the
_estimated functions are obtained by evaluating the theoretical asymp-

totic variances at w; the maximum likelihood estimates. Again note

S,

that the limit is teken on S. K .
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Footnotes

Ky

The basic model for studying the allocation of time to different

activiti®s is by now so familiar as to render it repetitjous to

. present it here~—Utility maximization subject.To a2 budget con- ‘
straint on full income (and perhaps bsome production relationships)

vities which depeﬁd upon wage rates and nonwage income. These
variables will play an important role in the empirical anlaysis
. presented below. ;

>

data collection (see the discussion in Section~3). 'In principle,
of course, we would prefer to adopt a more general model and test
the assumption of stationarity.-

_3/ ‘Thisfirst-order assumption might also be relaxed with a richer
body of data. . -

. 3/ An alternative model which divides the sample into two groups--
——-those who would never make a transition regardless of the stimulus
) - {stayers) and.those whose transition probabilities follow a first-
! order stationary Markov process--has been suggested by Blumen et.
al. [1955], developed‘statistically by Goodman [1961] and applied
to the interesting case of transition in and -out of poverty status
— ., -by-McCall [1971]. It is—worthwhile both—to—examine our data, and
to point out a potential problem with the interpretation of our
results, in light of the mover-stayer approach. '

First, we have divided our sample into groups based on the eight
dichotomous variables reported in Table 2 and followed the ‘procedure
suggested by Goodman [1961] to test the hypothesis that the propor-
tion of stayers in each group is: zero. We rejected this hypothesis
for eighteen percent of the groups; a strict interpretation of the
~ mover-stayer model would suggest that we had about eight percent
stayers in our sample. However, the test is an agsymptotic one, and
the length of time involved (five years) is short relative to the
time spanned by many economic decisions (fertility and marriage,
divorce and remarriage). The eight perceng can only be interpreted
hid as an upper bound on the propor n of stayers. For example, we-
) - note that roughly ten percent of those indixiduals on welfare for
. the first f£ifty-five months of the sample period left on or before
PR +he sixtieth month. It would be surprising if this exodus from
AFDC would suddenly cease aftér month sixty. Thus, the eight
percent ,of our sample suspected of being stayers probably contain a
' substantial number of movers. Further, the suspected stayers are
spread rather evenly across the sixteen groups reported in Tables

produces demand functions for, the use of time in different acti—

2/ ' We are forced to adopt this convention because of the method of ~ __

T O
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3 and h. Hence, the estimated transition probabilities ook very P

.7simiiar for the whole sample and for the “sample pyrged of suspected -,
—gtayers. All of these results are availablé from the suthors upon )

request. . . . v

~

. 13 -t . .
Second, if indeed there is.a proportion of the populdtion who are
trul?\§tayers in welfare status, our sampling procedure~-eXamining
data for families which came onto welfare in 1965~-may systemati- :
cally exclude such‘stayers;’sinéﬁ-thex nevej*hhve a phancé?to come )
on in 1965 if they have been on welfare continuously since some pre-" :
vious date. We are thus sampling¥rom a population deépleted of °
stayers. Since at least sevent #feent of the current California welfare
population entered (or re-entered)‘wflfare from 1965 to the present,
our model at worst would be indpproppiate for whatever proportion
of the, at most, thirty percent of the current welfare population
which was already on welfare in 1964 are truly stayers. This objeg:’::
tion: should be noted in interpreting our results. We may only be

B
P

A

"describing turnover in the new additions (since 1965) to welfare--

although these do make up the overwhelming majority of welfare
recipients. °

While our data can shed no direct light on the pre—l96§\gr0up, one
indirect inference is possible. While the mover-stayer model

would predict depleti f the pool of potential stayers by 1965,
each newly eligible‘ﬂgz/zohort would contain some potential stayers.
Our results, however; suggest that the estimated proportion of sus-
pected stayers and the transition probabilities are very similar
for our sample of welfare recipients above and below twenty-three

ears of age. . aore
y & . - A

The net effect cf the above reasoning is-to lead us-to consider the
mover-stayer model unnecessary for our sample, but to interpret
our results cautiously as perhaps applying only to the seventy (or
more) percent of wélfare recipients entering welfare since 1965.

The approach of meking the transition probabilities a function of
personal characteristics has been used successfully in several pre-
vious studies of labor market phenomena. :See Hall [1973] and

McCall [1971] for two interesting applications. Also see the classic
study by Orcutt, et. al. [1961]. - ) .

-

_The orjzinal data contained 653 observations. We eliminatSd thet
he

observations for families with missing information and also\fo

few familigs eligible under the unemployed father program. Hence,
our data refer to female headed households (the overwhelming majority
of the welfare caseload) only.

Since our sample includes only persoﬁs who have been on welfare for
at least one month, our results must be énterpreted as conditional

- - /'
P ]
z
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T > .

upon that fact. We do not estimate the probability that someone - .
who has never been on welfare will eventually come on aid. .Further,® )
.~ recall the proviso of footnote 4. - t

L) n N
s 8/ The continuous results tended to look very much like the categori-* i N ;‘
4 ’ cal results. Since the latter impose less a priori strugture and e S
allow the data to play a greater role in determining the results, Se *, - o
. we eschew any attempt to report the former. They are available- . . ’ :, AR

upon request from the authors. . "

: 9/  The most likely éxplanation for leaving welfare, other than’ A
obtaining employment, is marriage, remarriage or othér alliaidce ol )
with an employed male. OQur results are consistent with the notion ° - 4
that low-wage women are less valuable marriage partners than.high- - ..~ o
wage women and hence have a lower probability of forming such. an’ .
alliance. Co .
-
10/ Since there was a general increase in wage rates throughpét this - . ]
eriod, a few workérs with wages below the minimum in 1965 may.
have been above the minimum by 1970. Further the coverage of the.
minimum wage, and its level, were extended slightly~during the. -
period. Average welfare payments and consumer prices also
increased. The net effect of these considerations is probably to
lead us to underestimate the wage effect on }ransition probabili- .
ties. However, examination of the time patteri” of leaving welfare
(for those who left and never came back-~the only group about whom
we can infer this information) and of .the group with wages between k
the old and new minimum provides no evidence that this effeci is ) ;
quantitatively important for our sample. -

e
A

Jud
~

This variable passes the bne:%Eiléd test at the 5% level marginally.

i

/ Several interactions of the race and other variables were tried,
but none produced any evidence of interation effects.

b=
N

l

&

Recall that we are invoking asymptotic distribution theory.

14/ Recall the proviso of footnotes 4 and 7. : .
. . < - .
15/ When a first-order discrete time stationary Markov process is a .

’ reasonable assumption. See footnotes 2 and 3. . <

Recall the proviso about our sample noted in footnotes 4 and T.

-The"#égtbrs 8. and T can also be estimated in other ways. The
best alternstive to the meximum likelihood method is Berkson's
minimum logit chi-squared method. (See Chapter 3 of Cox [1970].)

LI »a .

5 g
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L T e, . . o . g . . - R . .72
-; CNES | We, dectded té employ the maximumlikelihood method despite higher . -
LT somputation costs and ﬁhe~a§ymptotic equivalence of the-estimators ‘

. because the large number of, extreme obgeryationé in our ‘sample °
would force adoption of-rather ad hoc correctives were we to use -
.« Berkson's method. , o

18/ See P. Billingsley [1961, p. 13] or Anderson and Goodman {1957,
Po 91-]' ) \ ’

. 19/ See S. Zacks [1971, p. 247] for a concise statement of the condi~
tions under which the maximum likelihood estimator is also B.A.N: |

20/ See S. Zacks [1971, p. 249] for a heuristic development of this - -
: result. ) - 2
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